People routinely expect their government through public policy to reduce poverty and inequality, and public spending is one way a policy maker works towards achieving such important task. Education and healthcare provision have been suggested as key sectors that help every policy maker achieve the above objective. The study evaluated public spending efforts in reducing inequality and poverty at all levels of these two sectors using the Benefit Incidence Analysis (BIA) in Nigeria. Findings from the study suggest that primary education and healthcare were more pro-poor in absolute terms than tertiary education and healthcare. Secondary education and healthcare reveal mixed results, while the findings suggest location bias in benefits from public spending for both education and healthcare. The study findings therefore, imply that subsidising government services can have more positive effect on income distribution if properly done than direct consumption or income transfers.
Introduction and the Problem
The incidence of public spending is crucial for efficient targeting which has become increasingly important in the current era of macroeconomic reforms as most governments are under pressure to reduce their total expenditure due to growing deficits. It is also equally important because if not well-targeted, such spending may not be able to achieve its goals; hence, for this challenge to be met policy makers need information on the structure of the sector and it's financing. In the words of Heltberg et al (2003) , reduction in poverty and inequality usually requires a combination of well distributed economic growth and increased investment in human capital, especially among the poor. Education and healthcare are two sectors that can help achieve the above and in most cases (Nigeria inclusive) the state is the major service provider. If it is believed that investment in education and healthcare helps to improve the welfare of the poor, then there is a need to look at who is benefiting from such spending for equity reasons. This is necessary because such information helps in digesting every government financial operations looking at the how this can help in achieving the overall goals and of equity and efficiency across sectors, locations as wells as gender.
Nigeria's public expenditure, as an aspect of fiscal policy for nearly four decades, has been based on two goals of helping to stimulate economic growth, and at the same time ensure a fair and equitable distribution of the proceeds of economic growth. This has been the target of all the policy regimes (Note 1). These policy regimes have also recognized the importance and the need to invest in education and healthcare as one way of tackling sustainable reduction in poverty and inequality with the introduction of notable education and healthcare programmes like Universal Primary Education (UPE) in 1975, National Primary healthcare in the 1990s, Family Economic Advancement Programme (FEAP) of 1992, National Commission for Mass Literacy (NCML) in 1997, Universal Basic Education (UBE) Programme in 2000, Immunization Programmes from 1970 to date, Roll Back Malaria (RBM) in 2001, amongst others. In summary, Nigeria's health targets for nearly four decades include: affordable and cost effective basic health services for 90% of the population, and 100% routine and special immunization coverage while that of education target has been Education for All (EFA).
Looking at Table 1 , doubts emerge as to whether there have been improvements in education and healthcare given the investments in the two sectors over the years. Table 1 also discloses high inequality in health outcomes according to household quintile which improves as household moves from a poorer quintile to a richer one. The Nigerian case shows inequalities by location, with people in the rural areas contributing 65% to national poverty, while their urban counterparts contribute 35%. This reveals that poverty is more predominant in the rural sector. In this respect, empirical evidence on who benefited from spending on healthcare and education provides clear evidence that goes beyond answering the question of level or amount spent but how well they have been targeted across households. Amount spent is necessary for poverty reduction but better targeting is required for reducing inequality.
Study Goal and Objectives
The goal of the study is to determine how equitable public expenditures are at every level of education and healthcare through the benefits that accrue to different households' quintiles in Nigeria. In other words, the study's main goal is to determine what the distribution pattern of expenditure in education and health has been and ascertain if public expenditures in these sectors have been progressive, regressive or neutral when compared to the 45 0 lines and per capita consumption or expenditure known as the Lorenz curve.
Specifically the study is to analyse benefits from public expenditure on education and healthcare at all levels in Nigeria to ascertain if they are:  Progressive across different household groups (quintiles).
Conceptual Framework and Methodology
Analysing benefit incidence of public sector spending is the same as testing the performance of fiscal policy towards achieving poverty and inequality reduction. This is necessary in Nigeria because Nigeria in its quest to achieve poverty and inequality reduction is increasingly resorting to spending discretions which has resulted to increase in nominal terms, the amounts of public resources channelled towards social and community services (Note 2) and established social investment funds such as the Universal Basic Education (UBE) fund and the National Health Insurance Scheme (NHIS).
It has also be noticed that the poor most times are not adequately protected from the unpleasant effects of cuts in public expenditure in Nigeria hence when there is a reduction in the price of oil in the international market (Note 3), allocations to social sectors will reduce. This situation therefore becomes in conflict with the suggestion of Ravallion (2002) that there is the need for introduction of safety net measures in other to alleviate the harmful incidence impacts.
Based on the above argument the social welfare functions for Nigeria have been conceptualized as a developmental challenge aimed at maximizing a composite good (poverty reduction and economic growth) with fiscal policy (public expenditure) entering as a right-hand side argument. Representing this mathematically, such welfare functions can be defined using the Gini coefficient of inequality (G y ):
where cov is the covariance Y is the level of income ( ) F y represents the rank of a household in income distribution already normalised y  is the income mean A combination of the income mean and the Gini coefficient will lead to defining the social welfare as:
With this, it can be shown that any increase in mean levels of income Y  accompanied by a reduction in inequality G y improves the social welfare W. A look at equation 2 above reveals a clear impact of public spending on social welfare while Sen (1976) and Yitzhaki (1982) have succeeded in empirically establishing the inverse relationships between inequality and social welfare. Equation 2 above which is the identified social welfare function do have a contextual relevance to Nigeria as articulated in the Vision 20: 2020 (Note 4). The country's fiscal policy has tried to contain deficit and also worked towards avoiding practice of deficit monetization. This is expected to help the country in creating and maintaining unwavering macroeconomic environment, needed for sustained economic growth and a boost to average income level (Y  ).
It has also been observed that functional expenditure in Nigeria has been rearranged (Note 5) in favour of social services (especially education and healthcare) and physical infrastructures. Similarly, the further fiscal power decentralisation to the state and local governments is expected to improve the efficiency of public sector. If we take an example of government expenditure on a social service like healthcare or education that has been written formally as:
where X j is the amount of the social service (education or health) subsidy that benefits group j 1 (j is the socioeconomic group; E is the number of people expected to benefit from government spending (the number of public school enrolment for education and number of people that uses the health facility for the health sector); and the subscript i denotes the level of social service (primary, secondary and tertiary hence i = 1 to 3).
The benefit incidence of total education or healthcare attributed to group j, for example, is given by the number of primary enrolments from the group (Eij) or the number of users of primary healthcare from the group (Eij) * (Note 6) by the unit cost of a primary school for education or unit cost of providing primary healthcare added to secondary level for education or healthcare * tertiary education or healthcare, etc.
The share of total education or health spending imputed to group (Xj) is then given by:
Equation 4 depends on two major determinants:  The e ij 's which represent the shares of the group in total service use (enrolments in education and number of users of healthcare facilities). These reflect household behaviour.

The s i which is the shares of public spending across the different types of service, reflecting government behaviour.
Equation 4 looked at only one unit of spending for each level of service (education and healthcare). Given variations in poverty and inequality across locations (urban and rural), the study looked at benefit by location. This was justified by the fact that in Nigeria social spending differs across geopolitical location. In order to achieve that, equation (4) above became: (5) Where: i's stand for levels of education or health j's stand for the quintiles k's stand for location and gender specified in the unit cost estimates.
To be able to carry out a benefit incidence analysis therefore, data on costs of service provision must be pooled with client information to assess how benefits are distributed among the various socioeconomic groups (quintiles). The study adopted the following steps: 1) Identification of households that benefited from public services (education and healthcare).
2) The ranking all recipients and non recipients households by level of welfare (quintiles) using the total household consumption per capita (Note 7).
3) Aggregating individuals ranked according to welfare measures into group of equal size, it was easy to define the population into five quintiles.
4) Placing a value on services received.
5) Obtaining the average unit cost of providing a public service by dividing government spending on the service (net of any cost-recovery fees and out-of-pocket expenses by the users) by the total number of users of the service.
6) Defining the average benefit from government spending on a service as the average unit cost of providing the service, this is derived from the previous step.
7)
Showing the cumulative distribution of total consumption vis a vis cumulative participation in public education or healthcare services through graphs across quintiles.
8) Conducting a test to ascertain statistical significance of differences among the concentration curves known as welfare dominance tests.
BIA has been applied by some studies based on some standard assumptions but it has its limitations. Despite its limitations, it is generally believed that the expenditure-based incidence approach can provide a useful first look at the allocation of government expenditure among households.
Procedure of Testing for Differences in Concentration Curves (Dominance Tests)
Several approaches have been applied by various authors in testing for differences in concentration curves or dominance tests depending on the interest of analyst. If testing concentration curve(s) dominance against the Lorenz curve of expenditure or against another concentration curve estimated from the same sample is the interest, then the differences between curves ordinates must be computed which is ordinarily known as the standard error. It must be noted that when this approach is used there are bound to be complications owing to the fact that the curves are dependent in such cases. Bishop et al. (1994) and Davidson and Duclos (1997) have provided an appropriate variance-covariance matrix which allows for dependence between curves and this have been seen to overcome the dependent problem of the curves. The duo (Davidson and Duclos (1997) ) thus derived an estimator which is a distribution-free standard error for the difference between two concentration curves that may be dependent. Such estimator was used to establish a confidence interval around the estimated concentration curves and then tested for significant differences between them with the null hypothesis that the ordinates of two concentration curves are equal at each of 19 evenly spaced abscissa. According to Howes (1996) , the null hypothesis of equality will be rejected if all 19 ordinate pairs are significantly different.
Dominance tests in this study followed the above as applied by Sahn and Younger (1999; 2000) and O'Donnell et al. (2007) , but in addition to accounting for the possible dependence between concentration curves, the current study used the covariance matrix for the ordinates estimates which was also used by Sahn and Younger (1999) .
Data and Sources
The survey data for the study was primarily drawn from the NLSS 2003/2004, a welfare monitoring survey collected by the NBS in collaboration with the European Union and the World Bank. The data has 19,158 households with complete information out of the 22,000 households in the sample. These households comprised both rural and urban households. Broad issues included in the survey range from access to education, healthcare services, and housing status to possession of assets and other selected living standard indicators. Information was also collected on individual basis for education and healthcare issues.
The following data from secondary sources were helpful in this study: 
Results, Findings and Discussion
The study analysed benefits across household groups, regions, states and location using the traditional BIA technique as reflected in the study's methodology. The study also graphed concentration curves that show the cumulative distribution of total consumption, plotted against cumulative participation in public education and healthcare services. Concentration curves were applied to test the progressivity, regressivity or neutrality of public expenditure on education and healthcare across household groups by federal spending, states, regions, location and gender. The results of the traditional BIA are presented in Tables 2 and 3 while concentration curves across household groups and by gender are presented in Figures 1-3. 
Usage of Public Education and Healthcare Facilities across Quintiles and Location
Benefiting from a facility can only be possible when a household uses such facility: the study analysed the usage of all levels of public and private education and healthcare facilities by household groups (quintiles) and also across location to ascertain who uses and who does not use. Table 2 shows the result of the analysis. The results in Table 2 show that more than 70% and 58% of households in the first quintile (the poorest households) make use of public primary education and healthcare facilities, respectively, while only 14% and 29% of household in the fifth quintile (the richest households) are using the same facilities. It also shows that over 80% and 70%, respectively, of household in the fifth quintile (the richest households) patronize private primary schools and healthcare centres as against 13% and 31%, respectively, from the first quintile (the poorest households). Apart from the public and private educational and healthcare facilities, there also exist religious, industrial and other education and healthcare facilities. Such education and healthcare facilities make up for the shortfall from 100% in the addition of public and private facilities across quintiles.
Another striking evidence from Table 2, is that, usage of public education and healthcare facilities by poorer households (Quintiles 1-3) decreases as the level of education or healthcare increases while usage of public education and healthcare facilities by richer households (Quintiles 4-5) increases with increase in the level of education and healthcare. This, in effect, may imply that usage of higher levels of public education and healthcare facilities depends on how rich every household is.
Generally, the patronage of private tertiary education facilities was still low across household groups (quintiles) which can be explained by the fact that these facilities were, not only fewer in number, but also have very low capacity and limited number of departments and faculties in accepting students during the time of the survey (2005/2006) .
Similarly, the lower part of the table presents usage of education and healthcare facilities by location which suggest that rural households use more of the primary education and healthcare facilities than their urban counterparts. The usage of public secondary and tertiary education facilities as well as tertiary healthcare facilities favour urban households' more than rural households. Further enquiry (not reported) also revealed that over 83% of households visit professional healthcare providers (doctors, nurses, midwife, pharmacists and dentists) during illness as against 8.24% and 8.03%, respectively, which consult traditional healer and other sources including sorcerers.
Benefit Incidence across Household Groups
The study used data on expenditure of education and healthcare from the three tiers (federal, state and local) of government in conjunction with the survey data in analysing the average benefit incidence from education and healthcare in Nigeria by levels across household groups (quintiles). The results are presented in Table 3 . The results in Table 3 suggest that benefit incidence was absolutely progressive for primary education and healthcare, progressive for secondary education and regressive for secondary healthcare as well as tertiary education and healthcare (Note 8). These results suggest that poorer household benefited more from government spending in primary education and primary healthcare hence it may not be out of place from such findings to say that primary education and primary healthcare were well targeted. It is also noteworthy that the absolute progressivity of primary education and primary healthcare as portrayed by the result says nothing about quality or standard of services provided just as it fails to capture anything about households' choices. It is possible that richer households may not have benefited much from public primary education because they consider the quality/standard of services very low hence resorting to private schools and healthcare centres for a better background and attention to their wards rather than better targeting. A look at Table 2 shows that only 6.9% and 10.9% of the richest quintiles make use of public primary schools and public primary healthcare centres. This may imply that over 85% of households in the richest quintile may have preferred private primary schools and healthcare centres.
Apart from the quality issue, evidence from the UBEC shows that private primary schools are scanty in the rural areas of the country with about 14% of the total as against 86% found in the urban areas. They also pay high tuition and other hidden fees. Such situations are expected to limit the choice of households in sending their children to private schools. This was corroborated by the location result in Table 2 which reveals that usage of public primary schools by rural households was higher than urban households. This may also be the case for primary healthcare because since 2004, most donor interventions ranging from immunization and preventive Medicare are classified under the primary healthcare in Nigeria. These interventions and other healthcare programmes have been targeted to the rural area. Donor intervention programmes though very small compared with total government spending, have also been channelled through the respective levels of government. Also, it is noteworthy that most primary healthcare centres (more than 60%) are located in the rural area and urban slums. On the other hand, the number of private primary healthcare facilities in most states with high literacy level and states with higher urban concentration are higher than the public primary healthcare outfits. They are more concentrated in the urban with better service quality hence may have lured the urban richer households towards the private healthcare facilities.
The findings that primary education and healthcare spending were progressive in Nigeria have been found by some other studies that dealt on developing countries such as Van de Walle and Nead (1995) for thirteen developing countries; Demery (1996) and the World Bank (1995b) for Ghana and Bulgaria; Rannan-Eliya et al. (2001) for Sri Lanka; Yuki (2003) for Yemen; Heltberg et al. (2001; 2003) for Mozambique where public service provision were found to be more equal than in many other African countries with the exception of the upper secondary and university education, amongst others.
Conversely, the finding of regressivity of spending from Table 4 .2 for secondary and tertiary education and healthcare have corroborated findings of other studies from developing countries such as Castro-Leal et al (1999) for seven Sub-Saharan African countries; Ajay et al. (2000) for India and its principal states; Sahn & Younger (2000) for eight Sub-Saharan African countries; Rannan-Eliya et al. (2001) for Bangladesh; Foster et al. (2002) for Ghana, Malawi, Mozambique, Tanzania and Uganda. Specifically, Sabir (2002) in a study on Pakistan found that government subsidies directed towards higher education either general education or professional education, were poorly targeted to low-income households or indeed favoured those who were better off. Table 4 presents the average incidence of benefit by location (urban and rural) for education and healthcare in Nigeria. The results reveal that, rural residents benefited more than the urban residents in both public primary education and healthcare, while the urban residents benefited more from secondary education as well as tertiary education and healthcare. The gap between incidences of benefit for location was felt more in tertiary education and healthcare. The higher benefit for tertiary education and healthcare by urban residents has been found in many studies and according to Demery (2000) spending on tertiary health facilities (teaching hospitals for example) will not benefit the population at large, as such facilities are used mostly by better off urban residents. This may be true in Nigeria where more than 60% of public secondary and tertiary education, as well as healthcare facilities, are cited in the urban areas. It should also be noted that, education and healthcare services typically attract higher subsidies in urban than in rural areas. It has also been observed in Nigeria that, education and healthcare services, generally, are often better financed in capital cities than in other urban areas. These variations in unit subsidies may have led to inequalities in the distribution of benefits across location in Nigeria.
Benefit Incidence by Location

Tests and Discussions of Differences in Concentration Curves (Dominance Tests)
Concentration curves used for dominance tests in this study are presented in Figures 1-3 for levels of education and healthcare by household groups in Nigeria. Based on the results in comparison to the 45-degreeline, the t-tests for the differences between ordinates of two concentration curves at 19 abscissa as interpreted and presented in Table 5 above, revealed that with the exception of primary education service no service(s) level was absolutely progressive for national spending. This finding corroborates the finding by Sahn and Younger (2000) for seven African countries, namely, Ghana, South Africa, Guinea, Ivory Coast, Madagascar, Tanzania and Uganda. Based on the same results, the study found tertiary education and tertiary healthcare for national as statistically dominating services or services where the poorer households receive less benefit in per capita terms than households at the upper end of the expenditure distribution. Also, the study found statistically significant crossings for primary healthcare for federal concentration curves as well as secondary education and secondary healthcare concentration curves. Comparison between the Lorenz curve for household expenditure and various categories of social services revealed dominance of social services such as primary healthcare for national concentration curves for primary healthcare. Such findings indicate that, such services were progressive hence the study can reject the null hypothesis of non-dominance between public primary healthcare and federal Lorenz curve. These findings show that, public primary healthcare was more progressive than the distribution of expenditure hence can be adjudged progressive.
Based on the foregoing statistically insignificant progressivity for all levels (except for primary education and healthcare) and across all quintiles, the study therefore cannot reject the null hypothesis that public expenditure on education and healthcare in Nigeria at all levels across households groups were not progressive. The dominance test corroborated with results of the traditional BIA for public spending on education and healthcare at all levels across households groups. 
compares the column's concentration curve with the Lorenz curve for per capita household expenditure (progressive if + and regressive if x or --) (2) compares the column's concentration curve with the 45-degree line (absolute progressive if +) and progressive if x) '+' indicates that the benefits from the column's service are more concentrated among the poor than per capita expenditure (Lorenz curve) (for [1] ) or an equal per capita distribution (for [2] ) '--'indicates that the service is less concentrated among the poor 'x' indicates that the concentration curves cross If the curves are statistically insignificant from one another, the corresponding cell is blank Source: Author's Computation
Discussion of Findings and Conclusion
The major findings of the study revealed an absolute progressivity for primary education in Nigeria, progressivity for primary healthcare while tertiary education and healthcare were regressive from the federal, regional and state public spending. The finding of absolute progressivity for primary education should be taken with a pinch of salt because benefit incidence says nothing about the standard/quality of public primary education in Nigeria as well as coverage. Descriptive statistics presented in Table 1 .2 show the spread of its usage, which suggested that the poor may have benefited more because they use the facilities more. For standard, the average teacher-pupil ratio in Nigeria public primary schools in 2007 was well above 1:40 as against 1:35 as stipulated in the county's educational policy. Available statistics from the National Bureau of Statistics (NBS) showed that teacher-pupil ratio in basic education fell from 7.1% in 1993 to 5.9% in 2005.
In terms of access and coverage, available statistics in 2009 suggested that Nigeria is one of the 15 countries with the highest number of illiterates and one of the top five countries of the developing world that will not achieve any meaningful Education For All (EFA) goals in 2020, let alone 2015. This is because only 22.1million out of 42.1million Nigerian children are in primary schools; only 10.4million out of 33.9 million of those eligible for secondary education are attending; only 25% of those who sat for Senior Secondary Certificate Examination (SSCE) from 2000 to 2006 passed with credits in Mathematics and English Language, while only 19.5% out of 1.5 million Nigerians seeking for admission to tertiary education, got admitted (Ikechukwu, 2006) . It is expected that most of these children outside the educational system belong to the poorer households. These children are not captured in any statistics and are not known to be part of the nation's calculation when deliberating on investment in capacity issues. They are not in any vocational institutions, trade centres, or skills giving activities planned and delivered by the government as a deliberate policy. The implication, therefore, is that more than 30% of children who ought to be in primary, secondary or tertiary schools are nowhere nearer to the school environment.
On the healthcare front, the finding that only primary healthcare shows dominance with the Lorenz curve does not mean that primary healthcare system is perfect. Healthcare outcomes in the country remain scary with maternal mortality rate in 2007 estimated at 800 per 100,000 live births (UNDP 2007) and was rated one of the highest in the world. Infant and under-five mortality differ across location (81 for urban and 121 for rural) for every 1,000 live births while under-five mortality rate was 243 for rural and 153 for urban for every 10,000 with a life expectancy of 54 years in 2007 (NBS 2008) . In summary, health issue in Nigeria is one of the worst.
The regressivity of tertiary education and healthcare spending in Nigeria need an urgent and comprehensive review for the two social service levels. Tertiary level of education and healthcare are known to be out of the reach of the poor in Nigeria and some other developing countries. In tertiary education, apart from the number of such facilities, they also have the problem of capacity in terms of numbers to admit, number of lecturers, standards of facilities and other indicators in education. Similarly, tertiary healthcare facilities suffer from number of beds, number of medical practitioners and equipment as well as under-funding. The two facilities have suffered from several and constant industrial actions due to underfunding led agitations by workers which have very high cost to the economy. The NUC estimated the country's financial loss due to 2003 industrial action by the Academic Staff Union of Universities (ASUU) at N83.3 billion or US$0.72 billion and US$1.06 billion in 2009. For the five months in the two years when the university system were shut down, the nation lost the estimated amount.
It is a general believe that public expenditure can help government achieve the goal of poverty reduction as well as reduction in inequality when the policy setting is right. The present situation in Nigeria may be at variance with right policy setting because it abhors openness in the public expenditure process and most especially in expenditure management including other issues like transparency, participation of stakeholders and accountability. According to Filmer et al. (1998) , simply spending money on the provision of a service, without attending to the efficiency with which that spending generates services and to the impact on the intended beneficiaries, is not what is recommended. Nigeria's public spending process should be based on the needs and preferences of the population as well as a sound understanding of the effects of public spending hence making the process a joint venture between the government and the people.
